Dicyclohexylphthalate causes hyperactivity in the rat concomitantly with impairment of tyrosine hydroxylase immunoreactivity.
Endocrine disruptors possibly exert effects on neuronal functions leading, in particular, to behavioural alterations. In this study, we examined the effects of dicyclohexylphthalate (DCHP), an endocrine disruptor, on rat behavioural and cellular responses. Single intracisternal administration of DCHP (0.87-87 nmol) into 5-day-old male Wistar rats caused significant hyperactivity at 4-5 weeks of age. It was about 1.4-fold more active in the nocturnal phase after administration of 87 nmol of DCHP than control rats (p < 0.001). The response had a tendency to be dose-dependent. Based on DNA macoarray analyses, DCHP down-regulated the levels of gene expression of the dopamine D4 receptor at 4 weeks old in both the midbrain and the striatum, and the dopamine transporter in the midbrain at 8 weeks old 1.7- to 2-fold. The gene expression of several subtypes of glutamate receptors was facilitated in the striatum at 4 weeks old and in the midbrain at 8 weeks old. Some normalization and/or compensatory changes seemed to occur in gene expression of GABA or glycine transmission. Furthermore, DCHP abolished immunoreactivity of tyrosine hydroxylase in the substantia nigra at 8 weeks of age, where TUNEL-positive cells were seen. We conclude that DCHP affected the developing rat brain, resulting in hyperactivity, probably as a result of degeneration of mesencephalic tyrosine hydroxylase rather than alteration of the level of gene expression.